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During the period August 1, 1964 to February 28, 1965 two publi-
cations (References 1 and 2) have appeared. Reference 1 has been re-
vised and will appear as a paper in the AIAA Journal. In additionm,

a paper3 will be presented at the Sixth Symposium of the Engineering

Aspects of MHD,

Specific Impulse Prediction

A method has been devised which was successful in predicting
thrust for Co-axial Hall Cugrent Accelerators. The method was applied
to the device discussed in Reference 4 and the results of calculations
were compared with the measurements in Reference 5. As is seen from the
enclosed figure the agreement is rather good.

The success of the method depends on a2 suitable estimate of the
cathode radius. In the absence of any’ theogy suwitsble for predicting
such a radius, a parametric study of the effect of the cathode radius
on the various discharge parameters was undertaken. The cathode radius
was found to be a strong function of the magnetic field and an approxi-
mate formula describing this dependence was obtained. This formula
was then employed in the specific impulse calculation. The enclosed

figure is a typical result.

Heat Transfer Estimates

We have finally succeeded in finding a numerical technique suit-
able for solving the heat transfer problem in Co-axial Hall Current
Accelerators. The problem is a two point boundary value problem and

was reduced to a system of four differential equations. Because of the




2.

number of equationg involved, the usual method of solution is not
practical because it requires, in this case, an estimate of three
starting values. The method being employed at present transforms the
differential equations into integral equations and solves the resulting
system by iteration. We have now completed the first iteration and it
is hoped that the other iterations needed for convergence can be

completed soon.

Plans for Future Research

The method devised for thrust prediction is being applied to
other devices in an effort to shed some light on the anomalously high
specific impulse measured in low density devices. Work will also
continue on our calculations of the heat transfer in Co-axial Hall
Current Accelerators.

Becasue the residence time in a plasma accelerator is usually
small compared to the time required to reach equilibrium, use of the
modified Saha's equation, ags suggested by Kerrebrock instead of an
appropriate rate equation, is subject to question. Calculations are
being carried out at present to study the influence of ionization
rate on discharge parameters.

Because of the influence of the Cathode Spot on specific impulse

some thought will be devoted to this problem too.
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